Role of subunit-9 of mitochondrial ATP synthase in Batten disease.
The role of subunit-9 of mitochondrial ATP synthase in Batten disease was defined by characterizing the expression of genes encoding this protein in human tissues. Two genetically distinct neuronal ceroid-lipofuscinoses (NCL) comprise Batten disease: the late-infantile (LINCL) and juvenile (JNCL) types. We tested cell lines and tissues from both types of patients, along with normal controls. Differences in expression between diseased and normal samples were found for both mRNA and protein. Antibody staining of subunit-9 protein was detected in LINCL and JNCL tissues, and in 6 LINCL and 4 of 5 JNCL fibroblast lines. No immunoreactivity was seen in fibroblasts from obligate carriers, normal controls, and 6 other storage disease controls, with the exception of faint staining in Niemann-Pick, type C cells. There was an appreciable difference in staining pattern in both tissue sections and fibroblasts between LINCL and JNCL. Three subunit-9 transcripts (Hum1, Hum2, and Hum3) were specifically detected in NCL and normal human tissue from heart, liver, brain, muscle, and pancreas. Transcriptional regulation of subunit-9 genes was found to be altered in Batten disease. Pseudogenes related to each of the subunit-9 genes were isolated. Sequence analysis of cDNAs spanning the protein-coding regions of the Hum1, Hum2, and Hum3 genes showed conclusively that the primary defect(s) causing NCL are not mutations in the protein-coding regions of the 3 known subunit-9 genes.